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in	 expanding	 the	 donor	 pool	 and	 improving	 outcome	 after	 pediatric	 liver	
transplantation.
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1  | INTRODUC TION
Orthotopic	 liver	 transplantation	 is	 the	 only	 effective	 therapy	 in	
patients	with	end‐stage	 liver	disease.	Still,	donor	availability	 is	 the	
main	 limiting	 factor	 in	 liver	 transplantation,	 especially	 in	 pediatric	
patients,	 who	 need	 a	 perfect	 size‐appropriate	 graft.1	 To	 expand	
the	number	of	suitable	 liver	grafts	 for	pediatric	 recipients,	 several	
technical	variants	are	practiced,	including	splitting	of	deceased	adult	
donor	liver	grafts	and	the	use	of	living	donors.	Despite	this,	waiting	




donor	pool.	Good	 results	with	 transplantation	of	DCD	 liver	grafts	
are	 reported,	but	 a	major	 concern	 remains	 the	high	 rate	of	biliary	
complications.	For	children,	the	use	of	DCD	grafts	is	still	controver‐






















performed	 and	 the	 liver	was	 in	 situ	 perfused	with	 ice‐cold	Belzer	





In	our	center,	 the	 liver	graft	was	 inspected	and	appeared	to	be	
of	good	quality.	Liver	weight	was	1509	g.	Because	the	liver	was	de‐
rived	from	a	DCD	donor	and	to	minimize	further	ischemic	injury	as	










kept	 at	10°C,	 according	 to	our	HMP	protocol.6	Arterial	 and	portal	
pressures	were	set	at	18	and	4	mm	Hg,	respectively,	which	is	slightly	
lower	than	our	protocolized	settings	for	adult	livers	(25	and	5	mm	Hg,	
respectively).	 During	HMP,	 portal	 flow	 increased	 adequately	 from	
100	to	210	mL/min	and	arterial	flow	from	30	to	63	mL/min,	whereas	
pressure	 and	 temperature	 remained	 stable	 (Figure	 1).	 Perfusate	













The	HMP‐pretreated	 full‐size	 liver	graft	was	 implanted	using	 the	
piggyback	technique	with	end‐to‐end	portal	and	arterial	anastomoses.	
Perioperative	blood	loss	was	1800	mL,	and	the	recipient	received	one	
red	blood	 cell	 transfusion	 (280	mL)	 intraoperatively.	 Total	 cold	pres‐
ervation	time	of	the	donor	 liver	graft	was	512	minutes,	consisting	of	
384	minutes	of	cold	ischemic	storage	and	128	minutes	of	oxygenated	
HMP.	Subsequent	warm	 ischemia	 time	was	33	minutes.	 Immediately	
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after	transplantation,	the	recipient	was	extubated	and	admitted	to	the	
pediatric intensive care unit where vasopressive support could be re‐
duced	to	zero	and	intravenous	heparin	was	administered	as	is	routine	
practice	 after	 pediatric	 transplantation	 in	 our	 center.	 Postoperative	





ing	was	 diagnosed,	which	 required	 surgical	 intervention	 (Figure	 2B).	













grafts	 from	DCD	donors	 in	 the	current	 literature.3,4,9 Hong et al 
reported	a	matched	case‐control	study	of	7	DCD	liver	transplan‐
tations	 in	pediatric	patients	with	excellent	 long‐term	outcomes.3 
A	biliary	anastomotic	stricture	occurred	in	only	one	of	the	recipi‐
ents,	and	the	incidence	of	biliary	complications	was	not	different	
between	DCD	 and	 donation	 after	 brain	 death	 liver	 transplanta‐





under 30 minutes.4	Patient	and	graft	survival	 rates	were	compa‐
rable	to	those	of	pediatric	donation	after	brain	death	liver	grafts.	
Moreover,	 the	 incidence	 of	 non‐anastomotic	 biliary	 strictures	
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after	transplantation	of	pediatric	DCD	livers	was	remarkably	low.	





bined	with	 other	metabolic	 disturbances.	 This	 results	 into	 cellular	
injury	and	dysfunction	due	 to	 reperfusion	 injury	during	 transplan‐
tation.10,11	 Ischemia‐reperfusion	 injury	 is	a	major	cause	of	primary	
non‐function,	early	allograft	dysfunction,	and	biliary	complications	
after	transplantation.12
In	 adult	 liver	 transplantation,	 it	 has	 been	 demonstrated	 that	 a	
short	period	(1‐2	hours)	of	oxygenated	HMP	after	traditional	static	
cold	storage	restores	the	hepatic	energy	status	in	liver	grafts,	reduces	




susceptible	 to	 intravascular	 pressure‐induced	 damage.	 This	 is	 im‐
portant	 because	 one	 of	 the	 potential	 risks	 of	 HMP	 is	 endothelial	
injury	due	to	shear	stress.	Shear	stress	occurs	in	case	of	high	perfu‐
sion	pressures,	especially	at	low	temperatures	when	endothelial	cell	
membranes are susceptible to injury.14	Perfusion‐induced	endothe‐
lial	cell	injury	can	be	prevented	by	using	low	perfusion	pressures	and	
a	 pressure‐controlled	 perfusion	 system.13,15	 Therefore,	we	 used	 a	
pressure‐controlled	machine	perfusion	device	with	arterial	and	por‐



























Apart	 from	 providing	 a	 better	 preservation	 method,	 machine	
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